
Why are there Seasons? 
 Seasons are caused because Earth’s axis is tilted, and as Earth revolves 
around the Sun, different parts of Earth receive more direct sunlight 
(summer), whereas other parts of Earth receive sunlight that is more 
spread out (winter). 
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Basic Physics: The more directly the sunlight hits 
the earth, the more concentrated the sunlight is. 



http://astro.unl.edu/naap/motion3/animations/sunmotions.html 

Motion of the Sun across the sky 



The Sun’s Daily Path and the Energy It Deposits Here 

On the winter solstice―first day of winter―the Sun rises farthest south of east, it is lowest in the noontime sky, stays up 
the shortest time, and its light and heat are least intense (most spread out) of any day of the year in the northern 
hemisphere. (b) On the vernal equinox―first day of spring―the Sun rises precisely in the east and sets precisely in the 
west. Its light and heat have been growing more intense, as shown by the brighter oval of light than in (a). (c) On the 
summer solstice―first day of summer― the Sun rises farthest north of east of any day in the year, is highest in the sky at 
noontime, stays up the longest time, and its light and heat are most intense of any day in the northern hemisphere. (d) 
On the autumnal equinox, the same astronomical conditions exist as on the vernal equinox. 

There are 2 important factors 
1.  Sun Angle 
2.  Duration of Sunshine 



Mar.21, Sep. 21  -- 12 hours of daylight 
Summer is > 12 hours of daylight 
Winter is    <12 hours of daylight  



June 
(Summer Solstice) 

March & September 
(Equinoxes) 

December 
(Winter Solstice) 

The change in position of the rising sun. 
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The Tropic of Cancer & Capricorn 

The Northern most latitude that the 
sun appears directly overhead at the 
Summer solstice. 

The Southern most latitude that the 
sun appears directly overhead at the 
Winter solstice. 



The Midnight Sun 

This time-lapse photograph was taken on July 19, 1985, at 69° North 
latitude in northeastern Alaska. At that latitude, the Sun is above the 
horizon continuously from mid-May until the end of July. 



Gravitational forces of the Sun and the Moon pulling on Earth as it rotates cause 
Earth to undergo a top-like motion called precession.  Over a period of 26,000 
years, Earth’s rotation axis slowly moves in a circular motion. 

Precession of the Earth’s Axis of Rotation over Time 



This precession causes the 
position of the North Celestial 
Pole to slowly change over 
time.  Today, the North 
Celestial Pole is near the star 
Polaris, which we call the 
“North Star.”  However, in 
14,000 AD, Vega will be in this 
location.  

Precession of the Earth’s Axis of Rotation over Time 



The Moon 



A  synodic month is the time it takes for the Moon to orbit Earth with 
respect to the Sun and is 29½ days long. 

A  sidereal month is the time it takes for the Moon to orbit Earth with 
respect to the Stars and is 27.3 days long. 

The two times are 
different because 
Earth moves in its 
orbit around the Sun 
as the Moon moves in 
its orbit around Earth. 



The Moon 

Sidereal period  27.3 d   (27 d 7 h 43 min) 
Synodic period  29.5 d   (29 d 12 h 44 min) 
Inclination  5.15° to the ecliptic. 
 Average distance from Earth   384,000 km = 238,0000 miles  



Phases of the Moon 

SUN 





http://www.moongiant.com 

Full Moon Dates and Times 2014 



Phases of the Moon 

http://astro.unl.edu/naap/lps/animations/lps.html 





One common misconception 
is that the Moon is only 
visible at night.  However, the 
time of day in which the 
Moon is in our sky varies 
depending on its phase.  This 
picture clearly displays the 
Moon, visible during the day.   



During a new or full moon phase, when the Moon, Sun, and Earth are aligned, the Moon 
may enter the shadow of Earth, or the shadow of the Moon may reach Earth, creating 
ECLIPSES.  However, these eclipses do not occur during every full or new moon because the 
Moon’s orbit is tilted by 5° with respect to the Earth-Sun (ecliptic) plane.  

Lunar Eclipses 



PENUMBRAL = the Moon appears dimmed. 
 
PARTIAL = part of the Moon enters the umbra of 
Earth’s shadow and is darkened. 
 
TOTAL = all of the Moon enters Earth’s shadow 
and becomes a reddish color, only lit from light 
bending around Earth’s atmosphere. 

Lunar Eclipses 



http://www.moongiant.com 

Lunar 
Eclipses 



During a total lunar eclipse, the Moon moves in and out of the 
umbra of Earth’s shadow. 

June 4, 2012 -- Partial Lunar Eclipse 

http://www.youtube.com/watch?v=2dk--lPAi04 



http://www.moongiant.com/Lunar_Eclipse_Calendar.php 

upcoming… 
Lunar 
Eclipse 
Dates 



Unlike lunar eclipses, solar 
eclipses occur at specific 
places on Earth, indicated 
by the arrow. 

Solar Eclipses 



If you are located where the 
umbra of the Moon’s 
shadow reaches, you will 
see a total solar eclipse, 
during which the entire 
disk of the Sun is covered 
by the Moon, revealing the 
faint solar corona 
surrounding the Sun. 

Solar Eclipses 

http://www.youtube.com/watch?v=eOvWioz4PoQ 



Sometimes eclipses occur when 
the Moon is too far away from 
Earth to completely cover the Sun 
in our sky.  When this occurs, the 
Moon appears in the center and a 
thin ring, or “annulus,” of light 
surrounds it.  These are called 
Annular Eclipses. 



3 Types of Solar Eclipses 

Total Eclipse - A solar eclipse in which the Moon's umbral shadow traverses Earth. 
During the maximum phase of a total eclipse, the Sun's disk is completely blocked Moon. 
The Sun's faint corona is then safely revealed to the naked eye. 
 
Partial Eclipse - A solar eclipse in which the Moon's penumbral shadow traverses 
Earth. During a partial eclipse, the Moon appears to block part (but not all) of the Sun's 
disk. 
 
Annular Eclipse - A solar eclipse in which the Moon's penumbral shadow traverses 
Earth (the Moon is too far from Earth to completely cover the Sun). During the maximum 
phase of an annular eclipse, the Sun appears as a blindingly bright ring surrounding the 
Moon. 



Solar 
Eclipse 
Dates 



annular eclipse 
autumnal equinox 
celestial equator 
celestial sphere 
circumpolar star 
constellation 
declination 
Degree 
ecliptic 
equinox 

lunar eclipse 
lunar phase 
north celestial pole 
partial eclipse 
Penumbra 
Precession 
equinoxes 
revolution 
right  ascension 
rotation 
sidereal month 

sidereal period 
solar corona 
solar eclipse 
south celestial pole 
summer solstice 
synodic month 
total eclipse 
umbra 
vernal equinox 
winter solstice  
zodiac 

Chapter 1 Key Terms 


